The discovery made at the Large Hadron Collider (LHC) has revealed that the spontaneous symmetry breaking mechanism is realised in a gauge theory such as the Standard Model (SM) by at least one Higgs doublet. However, the possible existence of other scalar bosons cannot be excluded. We analyze signatures extensions of the SM, characterized by an extra representations of scalars, in view of the recent and previous Higgs data. We show that such representations can be probed and distinguished, mostly with multileptonic final states, with a relatively low luminosity at the LHC.
Triplet-Singlet Extended MSSM
In 2012 the ATLAS [1] and CMS [2] collaborations announced the discovery of a 125 GeV mass resonance with the properties that are mostly of the SM Higgs boson. The discovery made at the Large Hadron Collider (LHC) has revealed that the spontaneous symmetry breaking (SSB) mechanism is realised in a gauge theory such as the SM by at least one Higgs doublet. However, the possible existence of other scalar bosons cannot be excluded.
We consider an extension of the MSSM with a (gauge) singlet superfieldŜ and a triplet superfieldT with Y = 0
dubbed the TNMSSM [3] [4] [5] [6] . The superpotetial is cubic, similarly to the NMSSM case. The feature of having a cubic superpotential play a crucial role in the phenomenology of both neutral and charged extra states, as detailed in [4] [5] [6] . The discovered Higgs boson h 125 can decay into two light pseudoscalars, as shown in Figure 1 , which further decay into τ or b pairs. We select various final states in order to prove the existence of the light pseudoscalar [4] . We ask for a final state with n j ≤ 5, in which we demand the presence of at least two b jet 's and two τ jet 's and we have also required that the missing transverse momentum is smaller than 30 GeV (& p T ≤ 30 GeV). In addition we apply some other cuts on the signal (|m bb − m Z | > 10 GeV, |m bb − m h 125 | > 10 GeV, |m ττ − m Z | > 10 GeV, |m ττ − m h 125 | > 10 GeV, m ττ < 125 GeV and m bb < 125 GeV). The most dominant SM backgrounds are those from tt, ZZ, Zh, bbh and bbZ respectively. The signal significances are 4.47 σ , 10.18 σ and 5.98 σ respectively for BP1, BP2 and BP3. Next we have analyzed the invariant mass distributions of the b jet pair selecting events with |m bb − m a 1 | ≤ 10 GeV. At an integrated luminosity of 100 fb −1 , and at a center of mass energy of 14 TeV, the significances are now 8.70 σ , 7.74 σ and 9.79 σ in the three cases. For the τ jet case we found, at a centre of mass energy of 14 TeV 14.78 σ , 6.56 σ and 12.93 σ . Another signal considered is the final state characterized by n j ≤ 5 [≥ 3τ jet ]. We then add some further kinematical cuts (|m ττ − m Z | > 10 GeV, m ττ ≤ 125 GeV, p
Pseudoscalar Higgs
Without the mass peak analysis the signal significance at an integrated luminosity of 100 fb −1 and .00 σ and 6.03 σ .
Charged Higgs
We have chosen different benchmark points which represent different decay modes preferred either by a triplet-like or by a doublet-like charged Higgs boson [5, 6] . The relevant scalar spectrum for such benchmark points is presented in Table 1 whereas the dominant production cross-section channels are depicted in Figure 2 and their values for each benchmark points are given in Table 2 . In particular, BP3 represents a completely doublet-like charged Higgs boson and BP4 represents a completely triple-like charged Higgs bosons. In the case of BP1, a 1 W ± mode is the most dominant, whereas in BP2 we have mixed scenario. The triplet-like charged Higgs boson and its decay mode to ZW ± can be probed via 3 + 1τ with an early data of ∼ 54 fb −1 of integrated luminosity. However the same channel is sensitive to a 1 W ± with ∼ 48 fb −1 of integrated luminosity. In order to distinguish between this two scenarios we have considered the ≥ 3τ+ ≥ 1 for BP1 (∼ 71 fb −1 ) and ≥ 4 + p 1 T ≥ 50 GeV + p 2 T ≥ 40 GeV for BP4 (∼ 81 fb −1 ). 
331 model
The minimal version of the 331 model exhibits the interesting feature of having both scalar and vector doubly-charged bosons [7] [8] [9] [10] [11] [12] . In the context of the minimal 331 model there is an interesting possibility. In fact, one can test whether a same-sign lepton pair has been produced by either a scalar or a vector boson, as shown in Figure 3 . The production from scalar boson will also shed light on the presence of a higher representation of the SU(3) c × SU(3) L ×U(1) X gauge group, namely the sextet. In the minimal formulation leptons and scalar are triplet of SU (3) 
For the complete field content we refer to [10, 11] . In the 331 the Yukawa for the leptons has to be
is antisymmetric under the exchange of the two flavours, implying that even G ab has to be antisymmetric, hence is not sufficient to provide mass to all leptons. We shall solve this problem by introducing a second invariant operator, with the inclusion of a sextet σ : 2) leading to the Yukawa term L Yuk. l,sextet = G σ ab l i a ·l j b σ * i, j , with G σ ab symmetric in flavour space. If we leave aside the sextet contribution, the Yukawa for the leptons is related to the scalar triplet η which does not possess any doubly-charged state. This means that revealing a possible decay H ±± → l ± l ± would be a distinctive signature of the presence of the sextet representation in the context of the 331 model.
Here we present the main results for the production of two same-sign lepton pairs at the LHC, mediated by either vector or scalar bileptons in the 331 model: pp → Y ++ Y −− (H ++ H −− ) → (l + l + )(l − l − ), where l = e, µ. The distribution of the hardest p T of the lepton and the polar angle between same-sign leptons are shown in Figure 4 . At 13 TeV LHC, after cuts are applied, the LO 
